Expression, purification, immunogenicity and protective efficacy of a recombinant nucleoside hydrolase from Leishmania donovani, a vaccine candidate for preventing cutaneous leishmaniasis.
The nucleoside hydrolase gene from Leishmania donovani was cloned and expressed in Escherichia coli as a full length 36-kDa protein (LdNH36). Following lysis and extraction, the protein was purified by anion exchange and gel filtration chromatography. The purified protein had a molecular mass of approximately 36-kDa and was confirmed to be >99% pure. Using a nucleoside hydrolase assay, the protein was found to exhibit a Km of 741 ± 246 μM. Protein integrity was confirmed by lithium dodecyl sulfate polyacrylamide gel electrophoresis (LDS-PAGE), mass spectrometry (MS), and enzymatic assay. Analysis of antibody levels from immunized mice indicated that LdNH36 alone or in a stable emulsion with the Toll-like receptor-4 ligand glucopyranosyl lipid adjuvant (GLA-SE) as immunostimulant induced high levels of antigen-specific IgG antibodies. The cellular immune response indicated a Th1 response in mice immunized with LdNH36, but only when formulated with GLA-SE. Mice immunized with the LdNH36 antigen in combination with the GLA-SE adjuvant and challenged with Leishmania mexicana showed significant reductions (>20 fold) in parasite burden, confirming the protective efficacy of this vaccine candidate.